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at k at TNF PE » AXTPF I IQIHD QF.TF.ROENT COMPOSITION 
His invention relates to alkaline peroxide liquid detergent compositions for febric washing. 

5 

To obtain effective detergency from an alkaline liquid detergent composition across a range 
of use conditions it needs to be buffered. Borax and sesquicarbonate are frequently 
incorporated into liquid detergent formulations. Both help to maintain a high wash liquor 
pH We have found that each of these materials is incompatible with hydrogen peroxide. 
10 Sesquicarbonate gives the required buffering but it also gives rise to rapid decomposition 
of peroxide. Borax gives lower, but still unacceptably high, levels of peroxide 
decomposition. 

Many publications mention the posabfliry of addition of a persalt such as perborate or 
15 percarbonate to an alkaline detergent liquid. Usually it is suggested as a replacement for 
hydrogen peroxide which is the preferred form of peroxide. If it were to be used in this way 
then there would be solid persalt present in the composition. Such a use is described in EP- 
A-294 904 describing the formation of suspended sodium perborate crystals by 
recrystaffisation. There will be a minor amount of hydrogen peroxide and dissolved persalt 
20 in equilibrium with the recrystallised perborate held in suspension. The reference teaches 
that this should be ininimised by use of a water miscible organic solvent to reduce the 
solubility of the perborate in the liquid phase. 

25 WO 93/13012 discloses general purpose alkaline bleaching or disinfecting compositions 
comprising less than 1% of optional amine oxide surfectant, 0.5% borax, and 5 or 10% 
hydrogen peroxide. The pH of the formulations tested is adjusted with sodium hydroxide 
to the relatively low initial value of 8.5 and the 12 week stability data for the 5% hydrogen 
peroxide formulation without any surfactant stored at about 30°C shows low loss of 
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15 



20 



25 



peroxide, but it is clear that the buffering is not adequate because the pH drops. There is 
no suggestion to use anything other than disodhim tetraborate decahydrate (borax) as the 
buffer. 

WO 93/01270 discloses an alkaline aqueous liquid washing agent comprising surfactant, 
hydrogen peroxide and a water soluble borate chosen from borax and sodium borate, the 
mole ratio of peroxide : borate being greater than 1.5:1 and the composition having an initial 
pH of less than 8 in all the examples. The invention resides in the ability of the water 
soluble borate and other ingredients to give a pH rise to about 9 when the composition is 
diluted. AH formulations contain solvents such as ethanol and propylene glycol. Sodium 
perborate is not used or suggested. 

There is no disclosure or suggestion in the prior art that a minor amount of persah can be 
used in solution to buffer a liquid containing hydrogen peroxide in solution 

According to the present invention there is provided use of an alkali metal perborate or 
percarbonate salt as a buffering additive in the manufacture of an alkaline peroxide- 
containing liquid detergent composition, characterised in that the level of the persalt added, 
based on peroxide equivalent content, is less than 90%, preferably less than 75% and most 
preferably less than half of the total peroxide equivalent in the composition. 

Preferably the buffering additive is dissolved in the liquid detergent composition as this 
avoids the problem of suspending a solid component. This is especially advantageous if the 
composition is isotropic. 

The best combination of buffering and peroxide stability is obtained when the buffering 
additive is perborate, preferably sodium perborate tetrahydrate or monohydrate. 

According to a second aspect of the present invention there is provided an alkaline peroxide 
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liquid detergent composition comprising surfactant, a peroxygen bleach and a soluble buffer, 
characterised in that the peroxygen bleach is hydrogen peroxide and the buffer is an 
inorganic persalt selected from alkali metal or alkaline earth salts of perborate and 
percarbonate, wherein the available oxygen from the hydrogen peroxide exceeds that from 
5 the persalt, preferably by at least 2: 1 and most preferably by at least 3:1. 



10 



Surfactants 



Compositions of the present invention comprise 5-60% by weight surfactants. Peroxide 
reacts with many surfactants to give reaction products which cause a lowering of the 
composition pHL By using the buffers of the present invention a wide range of surfactants, 
which may be selected from anionic, cationic, nonionic, zwitterionic and amphoteric 
surfactants and blends thereof; may be used. For example, they may be chosen from any 
of the classes, sub-classes and specific materials described in "Surface Active Agents" VoL 
15 I, by Schwartz & Perry, Interscience 1949 and "Surface Active Agents" VoL H by 
Schwartz, Perry & Berch (Interscience 1958), or in "McCutcheon's Emulsifiers & 
Detergents" published by the McCutcheon division of Manufacturing Confectioners 
Company or in Tensid-Taschenbuch", H. Stache, 2nd Eon., Carl Hanser Verlag, Munchen 
& Wien, 1981. 

20 

Suitable nonionic surfactants include, in particular, the reaction products of compounds 
having a hydrophobic group and a reactive hydrogen atom, for example aliphatic alcohols, 
acids, amides or alkyl phenols with alkylene oxides, especially ethylene oxide either alone 
or with propylene oxide. Specific nonionic detergent compounds are alkyl (Q- 18 ) primary 
25 or secondary linear or branched alcohols with ethylene oxide, and products made by 
condensation of ethylene oxide with the reaction products of propylene oxide and 
ethylenediamme. Other so-called nonionic detergent compounds include long chain tertiary 
amine oxides, long chain tertiary phosphine oxides and dialkyl sulphoxides. 
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Also possible is the use of salting out resistant active materials, such as described in EP 328 
177, especially the use of alkyi poly glycoside surfactants, such as disclosed in EP 70 074. 

Suitable anionic surfactants are usually water-soluble alkali metal salts of organic sulphates 
S and sulphonates having alkyi radicals containing from about 8 to about 22 carbon atoms, 
the tenn alkyi being used to include the alkyi portion of higher acyl radicals. Examples of 
suitable synthetic anionic detergent compounds are sodium and potassium alkyi sulphates, 
especially those obtained by sulphating higher (C 8 - l8 ) alcohols produced for example from 
tallow or coconut oil, sodium and potassium alkyi (C 9 - 20 ) benzene sulphonates, particularly 

10 sodium linear secondary alkyi (C l0 - 15 ) benzene sulphonates; sodium alkyi glyceryl ether 
sulphates, especially those ethers of the higher alcohols derived from tallow or coconut oil 
and synthetic alcohols derived from petroleum; sodium coconut oil fatty monoglyceride 
sulphates and sulphonates; sodium and potassium salts of sulphuric acid esters of higher (C s - 
tg) fatty alcohol-alkylene oxide, particularly ethylene oxide, reaction products; the reaction 

IS products of fatty acids such as coconut fatty acids esterified with isethionic acid and 
neutralised with sodium hydroxide; sodium and potassium salts of fatty acids amides of 
methyl taurine; alkane monosulphonates such as those derived by reacting alpha olefins (C 8 - 
20) with sodium bisulphite and those derived from reacting paraffins with S0 2 and CI 2 and 
then hydrolysing with a base to produce a random sulphonate; and olefin sulphonates, which 

20 term is used to describe the material made by reacting olefins, particularly C 10 - 20 alpha- 
olcfins, with SO, and then neutralising and hydrolysing the reaction product. The preferred 
anionic detergent compounds are sodium (C u - 13 ) alkyi benzene sulphonates and derivatives 
of amino acids, such as oleyl sarcosinates, may also be used. 

25 It is also possible to include an alkali metal soap of a fatty acid, especially a soap of an acid 
having from 12 to 18 carbon atoms, for example oleic acid, ricinoleic acid, and fatty acids 
derived from castor oil, alkylsuccinic acid, rapeseed oil, groundnut oil, coconut oil, 
palmkernel oil or mixtures thereof. The sodium or potassium soaps of these acids can be 
used. 
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The total detergent active material may be present at from 0.5% to 60% by weight of the 
total composition, for example from 1% to 40% and typically from 2% to 20% by weight. 
However, one preferred class of compositions comprises from 3-12% of detergent active 
material based on the weight of the total composition. The actual amount of surfactant used 
5 will depend on the application, a hard surface cleaner will have a low amount, a fabric pre- 
treatment composition a rather higher amount and a concentrated detergent a high amount. 

Optiftng 1 Tngredients 

10 Compositions of the invention may be isotropic (unstructured) or structured. Structured 
liquids of the invention may be internally structured whereby the structure is formed by the 
detergent active materials in the composition or externally structured. Preferably 
compositions of the invention are isotropic. 

15 Viscosity may be regulated by use of one or more hydrotropes. It is preferred to avoid use 
ofl, 2diols. 

Compositions of the invention may also comprise materials for adjusting the pH. For 
lowering the pH it is preferred to use weak acids, especially organic acids, most preferred 
20 is the use of C w carboxylic acids, the preferred carboxytic acid is citric acid. The use of 
these pH lowering agents is especially preferred when the compositions of the invention 
contain enzymes such as amylases, proteases and hpolases. For raising the pH it is preferred 
to use sodium hydroxide, preferably pre- sequestered. 

25 Apart from the ingredients already mentioned, a number of other optional ingredients may 
also be present at levels below 5%, for example lather boosters such as alkanolamides, 
particularly the monoethanolamides derived from palm kernel fatty acids and coconut fatty 
acids, fabric softeners such as clays, amines and amine oxides, lather depressants, suds 
regulators, inorganic salts, and, usually present in very minor amounts, opacifiers, 
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fluorescent agents, and optical brighteners, perfumes, germicides, colorants and dyes, and 
enzymes and enzymatic stabilising agents. 

Other additives that may be incorporated are soil release agents such as Carboxymethyl 
5 cellulose, also known as anti-redeposition agents; dye transfer inhibiting polymers such as 
polyvinylpyrrolidone and optical brightening additives (OBAs) such as distyryl biphenyl 
derivatives. 

Compositions of the invention preferably comprise from 10-93% by weight of water, more 
10 preferably from 15-90%, most preferably from 40-88%. 

Compositions of the present invention may comprise one or more bleach precursor agents. 
A well-known example of such an agent is TAED. Preferably the bleach precursor agent 
is present in the system in at least partly undissolved form 

15 to use the detergent compositions of the invention will be diluted with wash water to form 
a wash liquor for instance for use in a washing machine. The concentration of liquid 
detergent composition in the wash liquor is preferably from 0.05 to 10%, more preferred 
from 0 1 to 3% by weight The compositions can also be applied neat to a soiled garment 

20 asapre-treatment. The buffering makes them particularly beneficial for such use because 
they retam alkalinity in storage and useiand have a higher detergency against oily stains than 
m unbuffered or acid liquid. Hard surface cleaners and general purpose cleaners are also 
used neat; but may be diluted if required. 

25 finilHers 

The present compositions may contain a builder, preferably at a level no more than 50%, 
more preferably at a level of from 5% to 40% of the total composition. 
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If present, such builders can consist of inorganic or organic types, organic builders are 
preferred. 

The liquid detergent compositions herein optionally may contain, as a builder, a fatty acid 
5 component. Preferably, however, the amount of fatty acid is less than 10% by weight of 
the composition, more preferably less than 4%. Preferred saturated fatty acids have from 
10 to 16, more preferably 12 to 14 carbon atoms. Preferred unsaturated fatty acids are 
oleic acid and palmitoieic acid. 

10 Examples of organic builders are polyacids such as citric acid, nitrilotriacetic acid, and 
mixtures of tartrate monosuccinate with tartrate disuccinate. Preferred builders for use 
herein are citric acid and C 1M< alk(en)y+substituted succinic acid compounds. An example 
of this group of compounds is dodecenyl succinic acid. Polymeric carboxylate builders such 
as polyacrylates, polyhydroxy acrylates and polyacrylates/polymaleates copolymers can 

IS also be used. 

Sfflpisaams 

The compositions herein may also contain other components and/or additives at a level 
20 preferably less than about 5%. Non-hmmng examples of such additives, which can more 
preferably be used at levels from 0.03% to 2%, include polyaminocarboxylate additives 
such as ethylenedianunotetracetic acid, dieutylenetriamino-pentacetic acid, ethylenediamino 
^succinic acid or the water-soluble alkali metals thereof Other additives useful at these 
levels include organo-phosphonic acids; particularly preferred are ethylenediamino 
25 tetramethylenephosphonic acid, diethylmetriammo pentamethylenephosphonic acid, 
anmiotrimethylenephosphonic acid, and hydroxy ethylidene diphosphonic acid. Bleach 
stabilisers such as dipicolinic acid, sodium stannates and 8-hydroxyquinoline can also be 
included in these compositions at these levels, preferably at levels from between 0.0 1 to 1%. 
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Particularly preferred combinations of sequestrants are disclosed in PCT/GB95/01537 and 
comprise sodium diethylene triamine penta(methyiene phosphonate) such as is sold as 
Dequest 2066 by Monsanto (and referred to hereinafter as D2066) and 2,2'-dipyridylamine 
(hereinafter referred to as DPA) and D2066 and 1,2-diaminocyclohexyl tetra (methylene 
S phosphonic acid) and salts thereof (hereinafter referred to as DACH). 

The combination of sequestering agents gives a universal sequestering performance on 
transition metal ions. In general these can be separated into two groups, Group A and 
Group B. 

10 

The Group A sequestering agent preferably comprises one or a mixture of more than one 
sequestering agents which is effective for stabilising peroxide against decomposition by 
cobalt II ions under alkaline conditions. They may also be effective for sequestering the 
other transition metal ions. The Group B sequestering agent comprises one or a mixture of 
IS more than one sequestering agent which is effective for stabilising peroxide against iron, 
copper or manganese under alkaline conditions but substantially ineffective in stabilising 
peroxide against decomposition by cobalt. 

The Group A sequestering agent is preferably selected from compounds having nitrogen 
20 donors as ligands, such as triazacy doalkane compounds especially 1 ,4,7-triazacy clononanes 
(TACN), or DPA, as well as some phosphonate compounds wherein the molecule has 
limit ed flexibility and appropriate spacing of the ligands such as DACH DACH and/or 
DPA are particularly preferred. The group B sequestering agent is preferably a non-cyclic 
alkylene amino poly(methylene phosphonic acid) or other phosphonic acid compound or salt 
25 thereof; especially the following agents under the tradename Dequest : such as Dequest 
2006 (aminotris(methylene phosphonic acid)) sodium salt; ethylene diamine tetra 
(methylene phosphonic acid) or the sodium or potassium salt (e.g. Dequest 2046 which is 
the sodium salt) and diethylenetriaminepenta (methylene phosphonic acid) (Dequest 2060) 
or 1-hydroxy ethane- 1, 1-diphosphonic acid sold as Dequest 2010 or analogues with higher 
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alkylidene groups. D2060 and its sodium salt D2066 are particularly preferred. Other 
Group B useful sequestering agents are those sold under the tradename Briquest from 
Albright and Wilson. 

5 The composition is preferably ethanol-free, more preferably free of all volatile monohydric 
alcohols (Le. having flash point about the same as or lower than isopropyl alcohol). The 
concentrate composition is alkaline. Preferably, the composition will have an initial pH of 
at least 9, preferably 9 to 1 1 and most preferably 9.5 to 10. The pH of the composition 
after 6 weeks storage at 37°C is preferably still greater than 9 and after 12 weeks storage 

10 it is still greater than 8.5. 

The amount of the Group B sequestering agent to be incorporated into the oxidising 
composition of the invention is at least 0.005% by weight, preferably at least 0.01% by 
weight. Generally, it will be no greater than 2% by weight, preferably no greater than 1% 
15 by weight and most preferably no greater than 0.5% by weight of the total composition. 

The amount of the Group A sequestering agent to be incorporated into the oxidising 
composition of the invention is at least 0.005% by weight, preferably at least 0.01% by 
weight, preferably no greater than 2% by weight or no greater than 1% by weight or, more 
20 particularly from 0.02 to 0.6% by weight. 

Further optional sequestering agents may also be incorporated in the oxidising composition. 
Where present, such farther optional sequestering agents are preferably added m amounts 
of at least 0.0005% by weight, preferably no greater than 2% by weight, more particularly 
25 in the range of from 0.01% to 1.0%, most preferably in the range from 0.02 to 0.6%, by 
weight. 

The invention will now be described with reference to the following non-limiting examples. 
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p^^p ple^ 1-? ft nA r^trmaraTivft Example A 



10 



Test formulations were prepared using 0.3% sodium percarbonate (Example 1) and 0.5% 
sodium perborate tetrahydrate (Example 2). They were compared against a control without 
buffer and comparative example A which contained 2% sesquicarbonate. Table 1 shows 
the results. Sodium percarbonate does not give such effective peroxide retention as the 
sodium perborate. Nevertheless the percarbonate buffering system could be used either 
alone or in admixture with perborate for detergents with short shelf-life requirements. The 
sesquicarbonate gave good buffering but the peroxide loss is unacceptable. Further 
experiments showed that borax gave buffering which was marginally worse than Examples 
1 and 2, but the peroxide loss was much worse. 



Table 1 



15 



20 



25 



Example 


% Peroxide loss 37°C 




1 


3 


4 


6 




Week 


Weeks 


Weeks 


Weeks 


Control 


0 


2.91 


0.97 


9.71 


1 


1.08 


8.6 


6.45 


9.68 


2 


1.01 


3.03 


2.02 


5.05 


A 


34.29 


66.67 


74.29 


92.38 


Example 


pH 37°C 


1 


3 


4 


6 




Week 


Weeks 


Weeks 


Weeks 


Control 


9.55 


9.35 


9.34 


8.88 


1 


9.81 


9.7 


9.69 


9.47 


2 


9.65 


9.51 


9.52 


9.37 


A 


| 9.91 


10.00 


10.02 


9.96 
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f aaamles 3 and 4 

Chlorine is added to mains water for disinfection. Sometimes the level of chlorine is so high 
that it can lead to fabric dye damage when clothes are repeatedly washed in h. The use of 
low levels of peroxide in a liquid detergent formulation should cause a reaction with the 
chlorine which will reduce chlorine bleaching. Peroxide also provides enhanced bleaching 
in solution to give reduced damage from dye transfer during the wash. Such a "colour safe" 
formulation requires the use of a buffer for pH stability on storage if it is to deliver 
satisfactory removal of fatty soil in the wash. 
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Colour safe liquid compositions were prepared containing as surfactant a 10:2 ratio of a 
Primary alcohol (C lWJ ) ethoxylate, ethoxylated with 7 moles of ethylene oxide : linear 
alkyl (C t0 .„) benzene sulphonic acid; giving a total of 12% actives. The composition also 
included 2%w/w sodium citrate as a builder, 0.02%w/w Acid Blue 80 dye as colorant and 

15 0.20% Tinopal CBS-X a distyryl biphenyl derivative ex Ciba Geigy, as an optical 
brightening agent All the compositions had a sequestrant system. Control 1 and Example 
4 were sequestered with just 0. 1% Deques 2066 and Control 2, Examples 3A and 3B were 
sequestered with 0. 1% Dequest 2066 and 0.03% DPA The initial pH of the liquids was 
adjusted to 10 using 50%w/w sodium hydroxide (containing 0.5%w/w Dequest 2066). 

20 Peroxide was added either as 60% w/w H 2 0 2 solution alone (in the controls) or with 0.5% 
w/w sodium perborate tetrahydrate as a buffer, to give 1% w/w total hydrogen peroxide 
equivalents in the controls and the examples. The order of addition of the components was 
perborate, then peroxide solution, then sodium hydroxide. The composition of the 
examples was as follows: 



25 



Control 1 - 1% HjOj (no buffer) 

Control 2 - 1 % H,Oj (no buffer) 

Example 3A and 3B - 0.85% HjO, + 0.5%w/w sodium perborate buffer 

Example 4 - 0.85% Hj0 2 + 0.5%w/w sodium perborate buffer 
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Examples 3 A and 3B were prepared as identical duplicates to check the reproducibility of 
the buffered system. Reproducible stability is a key requirement for a commercial system 
Many of the prior art systems are capable of giving good stability on a one off basis but the 
effect is not reproducible. 

5 

The formulations were stored at 25 and 37°C and the pH and available oxygen measured 
periodically. The results are given in Table 2. 



Table 2 



15 



20 



Example 


pH 




Initial pH 


2 Week 


4 Week 


6 Week 






37°C 


37°C 


25°C 


37°C 


Control 1 


10.01 


8.98 


8.63 


9.71 


8.46 


Control 2 


10.01 


8.65 


8.04 


8.86 


7.71 


3A 


10.02 


9.72 


9.6 


9.74 


9.46 


3B 


10.01 


9.81 


9.61 


9.78 


9.48 


4 


10.01 


9.69 


9.53 


9.78 


9.31 


Example 




% Peroxide loss 




Initial 


2 Week 


4 Week 


6 Week 




% Peroxide 
Added 


37°C 


37°C 


25°C 


37°C 


Control 1 


1.05 


2.86 


5.71 


0.00 


5.71 


Control 2 


1.01 


1.98 


2.97 


0.99 


2.97 


3A 


0.99 


5.05 


5.05 


1.01 


6.06 


3B 


0.99 


3.03 


3.03 


1.01 


6.06 


4 


1.00 


4.00 


3.00 


2.00 


7.00 



Buffering is signific antly improved in duplicate examples 3 A and 3B containing 0.5% w/w 
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sodium perborate tetrahydrate in solution as a buffer. All examples show similar peroxide 
stability after 4 weeks storage at 37°C. It is known that peroxide is inherently more stable 
when the pH is lower. The stability of the two examples containing sodium perborate 
tetrahydrate is reproducible especially for longer test periods. The beneficial effect of using 
5 the soluble persalt as a buffer is obtained for both sequestrant systems. 

The wide utility of the invention is further illustrated by the following compositions which 
may be formulated using the buffering system which forms the subject of the invention: 

10 

Example, s. Kirch^ R p™ v rieaner 

% 



Deiouised Water 


To 100 


Hydrogen Peroxide (as 100%) 


3.00 


PBS4 


0.50 


Dequest 2066 


0.25 


DPA 


0.02 


Sodium Hydroxide 


TopH9.5 


Synperonic A7 


2.50 


*Proglyde DMM 


3.00 


* Dipropy lene glycol dimethyl ether 
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f y »m p 1 ft 6 ff arri Cleaner 



Deionised Water To 100 

5 Hydrogen Peroxide (as 100%) 4.30 

PBS4 100 

Synperonic A7 300 

DPA 003 

Dequest 2066 025 

10 Sodium Hydroxide TopH9.5 
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Pv amp l« 7 fi-mrnl Pnmose Cleaner 



Deionised Water To 100 

Hydrogen Peroxide (as 100%) 3 - 7 0 

Citric Acid 3 00 

PBS4 300 

20 Dequest 2066 025 

DPA 002 

Sodium Hydroxide To P H 9 50 

Synperonic A7 700 
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Esamplfi 8 fhial Conroarm "*" Fahric Washing Liquid 

% 



10 



Deionised Water 


To 100 


Secondary Alkane Sulphonate 


8.00 


Synperonic A7 


2.00 


Citric Acid 


3.00 


Dequest 2066 


0.50 


DPA 


0.03 


Silicone Oil 


0.10 


Hydrogen Peroxide (as 100%) 


3.50 


Sodium Hydroxide 


To pH 9.50 


PBS4 


3.00 
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CLAIMS 



1 Use of an alkali metal perborate or percarbonate salt as a buffering additive in the 
manufacture of an alkaline peroxide-containing liquid detergent composition, 
characterised in that the level of the persalt added, based on peroxide equivalent 
content, is less than 90%, preferably less than 75%, most preferably less than half 
of the total peroxide equivalent in the composition. 

2. Use as claimed in claim 1 wherein the buffering additive is substantially fully 
dissolved in the liquid detergent composition. 

3. Use as c laime d in claim 1 wherein the buffering additive is a perborate salt. 

15 4. Use as claimed in claim 3 wherein the buffering additive is sodium perborate 
tetrahydrate or monohydrate. 

5. An alkaline peroxide liquid detergent composition comprising surfactant, a 
peroxygen bleach and a soluble buffer, characterised in that the peroxygen bleach 
20 is hydrogen peroxide and the buffer is an inorganic persah selected from alkali salts 

of perborate and percarbonate, wherein the available oxygen from the hydrogen 
peroxide exceeds that from the persah preferably by at least 2: 1, most preferably by 
at least 3:1. 

25 6. A composition according to claim 5 which further comprises a sequestrant system, 
preferably a combination of two sequestrants, one being a group A sequestrant and 
the other a group B sequestrant as defined herein. 

7. A composition according to claim 5 or 6 in which the inorganic persalt in sodium 
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perborate tetrahydrate or sodium perborate monohydrate. 

8. An activated peroxygen bleaching system comprising a dispensing container with 
two compartments one of which contains a bleach activator and the other of which 
contains a composition as claimed in claims 1 to 7. 

9. A method of cleaning laundry comprising the direct application to the laundry or a 
selected part of the laundry of a composition according to any one of claims 5 to 8, 
optionally followed by a rubbing action. 

10. A method of cleaning laundry according to claim 9 in which the direct application 
is followed by washing the laundry in an automatic washing machine with the 
additional use of a conventional laundry detergent, optionally containing a bleach 
activator such as tetraacetyl ethylenedianrine. 
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